Leaf orientation and distribution in a Phaseolus vulgaris L. crop and their relation to light microclimate.
Changes in canopy structure parameters (leaflet orientation, leaflet inclination and leaf area index) were measured in crops of beans (Phaseolus vulgaris L.) in the field as the canopy developed between July and October. These changes were compared with the corresponding changes in seasonal light transmission. The beans showed clear heliotropic behaviour, with preferential orientation of leaflets towards the sun's beam, especially on sunny days. Nevertheless a significant proportion of the leaves pointed in other directions, with as much as 20% oriented towards the north. The highest proportion of leaf inclinations was in the range 30-40 degrees on cloudy days and between 40 degrees and 50 degrees on sunny days. Two methods were compared for assessing changes in light transmission: (a) the use of a Sunfleck Ceptometer and (b) the use of continuous records obtained with sensors installed in the canopy. Over the growth period studied, the total of the leaf plus stem area indices (L(S)) increased from 0.26 to 5.2 with the transmission coefficient (tau) for photosynthetic photon flux density (PPFD), obtained using the Ceptometer, correspondingly decreasing from 0.72 to 0.05, and the canopy extinction coefficient decreasing from 1.4 to 0.62. The continuous records of light transmission gave generally similar estimates of tau. Some contrasting leaf angle distribution functions were compared for estimation of L(S) from the light measurements. The best leaf angle function to predict L(S) from the observed light transmission was a conical function corrected by the degree of heliotropism.